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Sir: 

Keimsuk P. Chang declares vmder penalty of perjury under the laws of the United States 
of America as follows: 

1 . I am the same Keunsuk P. Chang who submitted a declaration dated April 30, 2002. I 
refer to that declaration for a statement of my experience and qualifications. 

2. I have reviewed the Office Action of November 19, 2002, and have become familiar 
with the invention and disclosure of U.S. Patent 5,137,955 (Tsuchiya) with the help of Mr. Ken 
Kurokawa, a colleague here at Toray Plastics (America). Mr. Kurokawa was also a colleague of 
Mr. Tsuchiya and, in fact, was responsible for helping to commercialize Tsuchiya' s films here in 
the United States in the Rhode Island facility of Toray Plastics (America), Inc. In late December 
2002, 1 discussed the Office Action with Mr. Kurokawa, who then described to me his direct 
experience with the Tsuchiya film and was able to direct me towards archived files relating to the 
production results of Tsuchiya's film here in the United States for commercial applications. 1 



reviewed the documents attached to Mr. Kurokawa's declaration and discussed them with him 
before preparing this declaration. The purpose of this declaration is to explain the nature of the 
Tsuchiya film documents found by Mr. Kurokawa. 

3. Tsuchiya's film design as disclosed in U.S. Patent No. 5,137,955 requires the use of 
an additive slip agent of an hydroxy-fatty acid glyceride, preferably glyceryl tri-12- 
hydroxystearate. The use of this glyceryl tri-12-hydroxystearate ("TG" for short) is essential in 
Tsuchiya's design in affording good adaptability to vacuum deposition processing such as vapor 
deposition of aluminum in typical vacuum metallizing processes. Those films which did not 
contain TG - as shown in Table 1 of Tsuchiya's patent - showed poor adaptability to vacuum 
deposition, and thus poor metallizing due to metal deposition defects, pinholes, wrinkles, 
blocking, etc. 

4. In the U.S., Toray Plastics (America) tried to commercialize Tsuchiya's film during 
1990-1992. The internal designation for Tsuchiya's film was YS-94(W) (a/k/a Y94, Y94W, 
YS94 for short). YS-94(W)'s composition is shown in attached Exhibit 1 , which is a document 
found in the Torayfan technical library I received from Mr. Kurokawa. It was a 2-layer film, the 
base or core layer comprising a propylene homopolymer called Exxon PD4292 with 0.02% of an 
inorganic spherical antiblock of 2 |im diameter called Tospearl 120. The skin layer was 
comprised of an ethylene-butylene-propylene terpolymer called WF-345 which contained an 
inorganic spherical antiblock of 4.5 |im size called Tospearl 145, an inorganic antiblock of 
Syloid silica, oleamide slip agent, and the TG slip agent at 1 .5% by weight of this layer. When 
this film was metallized in 1990, its oxygen and moisture vapor transmission rate values (02TR 
and MVTR) were uniformly poor. Exhibit 2 illustrates some of the 02TR and MVTR values 
reported at that time: Over 2000 cc/m^/day 02TR and over 6 g/m^/day MVTR. In comparison 
with these barrier values, the films of this application exhibit 02TR and MVTR of about 20 
cc/m^/day or less (and typically about 10 ccW day) and 0.20 g/m^/day or less respectively. 
These values are 2 orders of magnitude better in oxygen transmission and 30 times better in 
moisture transmission than Tsuchiya's film. In terms of barrier durability, Tsuchiya's film 
would not have exhibited any meaningful barrier durability values as its flat sheet or unelongated 
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sheet barrier was already so high that it rendered any measurements of barrier durability moot. 
The film of this application has a barrier durability at 9% elongation of less than 46.5 cc/mVday 
(and typically less than 30 cc/mVday) which is still at least 40 times better than Tsuchiya's film 
in an unelongated state. 

5. By 1992, Tsuchiya's film design did not improve significantly in barrier properties. 
Exhibit 3 indicates this clearly. The YS-94 product still had reported 02TR of 340-440 
cc/m^/day and MVTR of over 2.0 g/m^/day. Even over a range of optical densities from less 
than 1.0 to as high as almost 4.0, both the oxygen and moisture barrier properties of Tsuchiya's 
film remained poor. Even though Tsuchiya's patent cites an optical density range of 0.5-5.0, all 
his examples are metallized at a 2.0 optical density, less than the range specified by this 
application. However, even when Tsuchiya's film was metallized at optical densities 
approaching 4.0 as shown in Exhibit 3, barrier and barrier durability properties remained very 
poor. The film of this application, in contrast, continued to be at least a magnitude better in 
oxygen and moisture barrier, whether considered as a flat sheet or elongated under stress to 
demonstrate superior barrier durability. 

6. The film of this application does not contain any TG or any other migratory slip 
addifives as Tsuchiya's film does. In fact. Comparative Example 10 in Table 1 of U.S. Patent 
No. 5,137,955 is closest in design to Chang's film except for optical density target, yet Tsuchiya 
reports that such a film was "poor" for adaptability to vacuum deposition. We have not observed 
similar shortcomings in the development of the film of this application. This film has proven 
itself to be readily adaptable to vacuum deposition; its outstanding barrier properties and sales 
volume of over 1 million pounds in 2002 attest to its commercial success. In my opinion as a 
person experienced in this field, it is possible that the inclusion of TG in Tsuchiya's film as a 
migratory organic fatty acid additive had a detrimental effect on barrier properties in that it 
would have migrated or transferred easily to the metallizing surface. Upon metallization, the TG 
- being of low melting point and low molecular weight - could flash evaporate under the heat of 
the condensing aluminum vapor and essentially blow holes through the metal-deposited layer, 
thus compromising barrier properties. Thus, Tsuchiya's film would intrinsically be unable to 
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demonstrate good barrier or good barrier durability properties. Moreover, Tsuchiya's patent 
clearly indicates that the best performance for "adaptability to vacuum deposition" must be films 
that include TG; without TG, according to Tsuchiya, such adaptability would be poor and 
unviable for commercialization. Thus, persons of ordinary skill in this art - based on Tsuchiya's 
own data and that of Toray's own commercialization efforts at the time - would not have been 
motivated at the time to modify Tsuchiya's base film design and optical density parameters to 
provide improvements in barrier durability. Furthermore, as indicated by Toray's internal data 
on commercializing Tsuchiya's film design, Tsuchiya's film intrinsically did not contain the high 
barrier or barrier durability properties of the film of this application. 

7. Indeed, as explained in my first declaration dated April 30, 2002, the industry as a 
whole did not recognize the improvements that high optical density on the proper basefilm 
design could deliver as shown by AIMC AL proceedings cited in the declaration. Thus, the 
current invention's improvement in barrier and barrier durability was unexpected and 
unanticipated fi-om Tsuchiya and the other prior art. 

8. In reviewing prior art regarding basefilm design for metallized films, I have come 
across two references of interest. One is U.S. Patent No. 4,345,005 by All et al., issued August 
17, 1982. All states in Column 1, line 30, that "...avoidance of the use of slip agent in the 
polypropylene film acts to provide enhanced adhesion of such film to a metallized coating." 
However, All refers only to metal adhesion improvement, not barrier properties or barrier 
durability. Nor does he refer to any optical density target or range for metal deposition. Thus, 
All would not have provided motivation to develop a barrier or barrier durable film with the 
claimed combination of metallization optical density and film design. In the absence of any 
optical density specification. All's film would not have intrinsically been barrier durable. 

9. The second reference is U.S. Patent No. 6,033,786 by Fatica et al, issued March 7, 
2000. Fatica states in Colvmin 6 lines 43-5 1 that "... it is advisable to use little or none of the 
additives such as slip agents or antistats . . . [which] can interfere with establishing an effective 
metal coating for enhancing the oxygen and moisture barrier properties of the film." However, 
Fatica's films are all metallized at an optical density range of 2.0 to 2.3, well below the specific 
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optical density of 2.6 minimum of the present invention. Thus, Fatica's films would not have 
been anticipated to demonstrate the improved barrier and barrier durability properties of the 
present invention, nor w^ould Fatica have been motivated to provide high optical density. 
Again, I cite my previous declaration where I explain that the prevailing notion at the time was 
that higher optical densities provided negligible or even detrimental properties. 

10. The third reference. Comer U.S. Patent No. 6,139,930, claims a very smooth "barrier 
receiving surface" of an RMS roughness of at least 12 nm with standard deviation of 1 .2 and 
discloses that the RMS roughness of this surface is preferably between 14 and 15 nm (column 9, 
lines 1 8-20) and the Ra of this surface is at least about 9 nm and is preferably between 10 to 12.5 
nm (column 9, lines 25-28). The film disclosed in this application typically shows an RMS 
roughness of 60-70 nm and Ra of 30-50nm. Therefore, our film is significantly rougher than 
Comer's film and yet shows equivalent barrier properties in its unelongated form. 

1 1 . Comer does not disclose or claim an optical density or metal thickness range. In the 
specification and examples, however. Comer specifies an aluminum thickness of 75-100 A, 
preferably 100-350 A (column 8, line 67 - col. 9, line2). In Comer's examples, the Al thickness 
is shown to be about 135 A (column 12, line 38). The thickness of the aluminum film of this 
application is typically 500 A or more as described in our specification, preferably 600-700 A. 
Therefore, our metallized film has a significantly thicker aluminum layer (claimed in terms of 
optical density) that is one of the key features that gives superior barrier AND barrier durability 
via elongation. Comer's film is much thinner aluminum thickness and does not claim or mention 
barrier elongation durability (although Comer cites improvement in Gelbo flex barrier 
improvement ~ which is not the same as elongated barrier ~ in column 18, Table 7). 
Nevertheless, Comer's reported oxygen transmission value of 300cc/mVday after flexing is about 
a magnitude higher than our elongated barrier values.) Therefore, Comer's film is not likely to 
show the barrier durability that our film does. 

12. Comer does mention (as does Fatica) that using migratory slip additives can be 
detrimental to barrier properties (column 7, lines 42 - 51). However, as with Fatica, the 

5 Serial No. 09/715,013 

Docket No. 361752000500 



02/26/2203 



02:50 




A3 OPNS ENG ■> 17037S07777 




NO. 285 



i;003 



thickness of Comer's aluminum layer (and by extension, optical density) is less than our film's 
and, thus, Comer's would not have been expected to show barrier diirabihty properties of the 
level claimed in this application, 

] 3. Finally, Comer discloses corona or flame treatment as oxidative treatment methods. 
Column 8, lines 29-54. As a result, no nitrogen functional groups would be expected to occur at 
the treated surface of Comer's film, in contrast with the film claimed in this application. 

1 4. Attached Exhibits 1-3 are those that Mr. Barry Bretschneider and T discussed with 
Examiners Nguyen and Kelly at the interview of January 21, 2003. 

1 declare under penalty of perjury under the laws of the United States that the foregoing is 
true and correct. Executed at North Kingstown, Rhode Island this 2^4 day of February, 



2003. 




Keunsulc P. Chang 
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